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Case! Constant Surface Temperature: T(0,t)~ T s - 
-. ■ 7U. /) - 7; i x \ 



(5.58) 



Case 2 Constant Surface Heat Flux: - ^ 

Case 3 Surface Coavectioii: -k - I = h\T - T(0 t)] 

dx l=o 00 

/to #W\ 



The complementary error function, erfc w>, is defined as erfc w = I - erf w. 
temperature histories for the three ses ai lowni i?ure 5 7 ddi 
e^houldbe noled Wx'b i ,tc, ^- 
i u ires within the medium monotonia 
increa.su : , v lie , e magnitude of the surface temperature gradient . «d 

t flux, deueasos as r l/ Id con, ast, tor a Is 
heat flux {ease 2), Equation 5.59 eals f ) = <> n e is, orator. 

ica. lv as t box sun ace convection (case 3). the surface tempera.' ure an« ! tem- 
5 pproacb the , ] , Jh mcreasmg 

rr V T ° ! ^ es : ll - course, a re< n in ihc rlac- Me T 

'iu,\ ;/'(/} =/if^(/J - i i Spcvitji ie ipeiar e kisiorie-, compiled ft on 
Uoii 5.60 are plotted in Figure 5 8. rhe 1 ssuit . orresponding to h * iS C qun an- 
ient to that associated with a sudden change in surface temperature case i 
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3.2.1 Timrmisj Properties of the Layer 

In order to raise the interface temperature between the polymer How ami the 
cavity surface a hove the glass transition temperature for a few seconds after the 
filling process, the thermal properties of the layer should he selected as follows. 

When two serai-infinite parts with different initial temperatures T 5 and T.„ 
come into contact, the temperature T Q at the interface is governed by 

where 

A- — then tut! conduct i til y. 

e — density, 

r specific heal. 

The interface tfmperatiiye uici eases with decreasing (kpc) of the insulation layer. 
T Q is not a function of time for two seinl-infi n'sie parts. The derivation of equation 
(3.1) ss shown iis Appendix B. 

In situations where the plastic part and the insulation layer have flriUe 
thicknesses. Ivquation (3.1) is still valid as bag as the outside surface temperatures 
of the two parts are not affected, hy the contact. This fact will he used as f lie 
second criterion to estimate the required thickness of the layer. From equation 
(3Jj, the value of (kpc) for the insulation layer can he determined if T 0 is. specified., 
since T |t T, f and \kpc) of Use polymer are k^>wrs. 

3,f .2 Thickness ©fifee h&yer 

For equation (3J) to he valid, the insulation layer should be thick enough so 
j hat the beat does not penetrate the layer within a .specified time period.. The 



temperafeMfe .history of a semi-infinite solid with step change Irs surface temperature 
from T., to T is gsve j? [12] by 

T — T 

^„^, r/r (___!_), (3.2) 
w/ierc 

crf<iu) — I - er/|«) picmettlary error function, 

~ ~ distance from .■air fare,, 
k 

;! — — — Ihermni i(iffts$ti>iiy„ 
t — time. 

By knowing the thermal pm;>eH»es of the layer from equation (3,1). the required 
thickness of the layer rait be calculated' if the tJroe 'to keep the interface 
temjperature wet! ?d*>vc T g after filling fur : stress relaxation is specified. 

3.3 Thermal Analyses 

After ealodatitig flu* required thermal properties ami thickness of the layer 
bases! on the thermal criteria, it is necessary to check if the increase of cycle time is 
within the acceptable range. 

It is expected that the subsequent .reding would lake longer than when the 
ins slsiiofi layer is excluded.. lioweveF. tfse percent of Increase shoufd not be large 
for two reasons. First, --iisee She thermal Conductivity of fwlynsef is much lower 
than those of the layer ami Use mot<1. the coding time must he dominated hy the 
heat conduction inside Use |*>fyMier> 

Second, a steep tei«j>eraiure gradient develops within the layer for the first 
few seconds while the surface temperature of the pari is kept well above T . 
Although the thermal conductivity of the Saver is lower than that of the mold, the 
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